Effects of in situ administration of excitatory amino acid antagonists on rapid microglial and astroglial reactions in rat hippocampus following traumatic brain injury.
Both microglia and astrocytes respond immediately to traumatic brain injury (TBI). The present study was undertaken to examine whether or not excitatory amino acid (EAA) antagonists could attenuate such glial responses. EAA antagonists, including the broad spectrum EAA antagonist, kynurenic acid (KYN), specific N-methyl-D-aspartate (NMDA) receptor blocker, 2-amino-5-phosphonovalerate (AP-5), and AMPA-KA receptor blocker, 6,7-dinitroquinoxaline-2,3-dione (DNQX), as well as the voltage-dependent ion channel blocker, tetrodotoxin (TTX), were administered into the unilateral hippocampus of rats through a dialysis probe for 30 minutes before the induction of unilateral controlled cortical impact injury. The rats were killed 10 minutes after injury and their brains were processed immunohistochemically for OX42 (marker for microglia) and glial fibrillary acidic protein (GFAP; marker for astrocytes). Ten minutes after injury, microglial activation with increased OX42 immuno-reactivity was evident in the entire hemisphere including the hippocampus ipsilateral to the injury side. Similarly, swollen astrocytes with increased GFAP expression could be detected exclusively on the injury side. When KYN was administered in situ before injury, both the rapid microglial and astroglial responses in the hippocampus were significantly attenuated. However, AP-5, DNQX and TTX, the voltage-dependent ion channel blocker, at doses which can inhibit each channel activation, failed to attenuate these glial reactions. These findings indicate that massive ionic fluxes and/or concomitantly occurring EAA release may be closely related to the initiation of microglial and astroglial responses following TBI.